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(54) TRANSFER METHOD FOR ELEMENT, METHOD FOR MANUFACTURING ELEMENT, 
INTEGRATED CIRCUIT, CIRCUIT BOARD. ELECTROOPTIC DEVICE, IC CARD AND 
ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device wherein a 
substrate excellent in flexibility and resistance to shock 
can be formed on a semiconductor element directly by 
using exfoliating transfer technique, and a 
semiconductor device wherein an adhering layer is not 
contained in a semiconductor device to be 
manufactured. 

SOLUTION: An isolation layer (2) is formed on an 
element forming substrate (1), an element forming layer 
(3) containing an electric element is formed on the 
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isolation layer, the element forming layer Is bonded to a temporary transfer substrate (5) via a 
dissoluble bonding layer (4), and the element forming layer is isolated from the element 
forming substrate by weakening bonding force of the isolation layer. The element fomiing 
layer is moved to a temporary transfer substrate (5) side, hardening resin (6) is spread on the 
element forming layer (3) moved to the temporary transfer substrate (5) side, a transfer 
substrate (6) is formed by curing the curing resin, and the temporary transfer substrate (5) is 
isolated from the transfer substrate (6) by dissolving the bonding layer (4). As a result, a 
structure wherein the transfer substrate is formed directly on the element forming layer (3) is 
obtained. 
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* NOTICES* 

Japsui Patent Office is not responsdLble for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation niay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the manufacture method of the semiconductor device 

which used the substrates imprint technology of a thin film. 

[0002] 

[Description of the Prior Art] The thing which are depended on deformation or fall with a liquid crystal 
display (LCD) panel and semiconductor application equipment like an electroluminescence (EL) drop 
and for which it breaks and a plastic plate is used for a substrate substrate for the reasons of prevention, 
cost reduction, etc. may be desirable. 

[0003] However, although an elevated-temperature process is used in manufacture of the thin film 
transistor used for the indicator of a panel mold, there are some which cannot bear an elevated 
temperature in a plastic plate and circuit elements, such as an EL element, 

[0004] Then, after an applicant manufactures a semiconductor device on a heat-resistant basic substrate 
by the conventional semiconductor manufacturing technology including an elevated-temperature 
process, he exfoliated the element formation film (layer) with which the semiconductor device is formed 
from this substrate, and has proposed the imprint technology of manufacturing semiconductor 
application equipment, by sticking this on a plastic plate. For example, it is explained to JP,10- 
125929,A, JP,10-125930,A, and JP,10-125931,A as the "exfoliation method" etc. at details. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the semiconductor device manufactured using the 
above-mentioned exfoliation technology includes a configuration called element cambia, such as a thin 
film transistor, the glue line to which adhesives were applied, and a plastic plate, the thickness of 10-100 
micrometers and a substrate is set to about 50-500 micrometers by the thickness of the above-mentioned 
adhesives, and the thickness of the whole semiconductor device serves as size in comparison. Moreover, 
the above-mentioned adhesives must be able to paste up both an element cambium and a substrate good 
(or cementation). Moreover, if the coefficient of thermal expansion between each cla&s containing the 
above-mentioned adhesives has a difference, it is possible to become the cause of curvature or a crack 
and to reduce the thermal resistance (reliability) of semiconductor application equipment. 
[0006] Therefore, this invention aims at offering the semiconductor device it was made not to contam a 
glue line in the semiconductor device manufactured using the technology which exfoliates and imprints 
the cambium of a heat-resistant substrate to an electric element to other substrates. 
[0007] Moreover, this invention aims at using as a thinner semiconductor device the semiconductor 
device manufactured according to the manufacture process which uses exfoliation imprint technology. 
[0008] Moreover, this invention aims at using more as a heat-resistant high semiconductor device the 
semiconductor device manufactured according to the manufacture process which uses exfoliation 
imprint technology. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 1st imprint method 
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of an element of this invention A production process which will form a detached core in which bonding 
strength becomes weaker on an element formation substrate for forming an element if fixed conditions 
are given, A production process which forms an element cambium containing an element on the above- 
mentioned detached core, and a production process joined to a temporary imprint substrate through a 
junctional zone which can dissolve the above-mentioned element cambium, A production process which 
weakens bonding strength of the above-mentioned detached core, separates the above-mentioned 
element cambium from the above-mentioned element formation substrate, and moves this to the above- 
mentioned temporary imprint substrate side. Resin is applied on the above-mentioned element cambiimi 
moved to the above-mentioned temporary imprint substrate, and a production process which hardens 
and forms an imprint substrate, and a production process which dissolves the above-mentioned 
jimctional zone and separates the above-mentioned temporary imprint substrate from the above- 
mentioned imprint substrate are included. 

[0010] Since an imprint substrate and an element formation substrate join and a glue line is not included 
among both by considering as this configuration, it becomes possible to form thickness of a 
semiconductor device thinly. Moreover, since 3 layer structures of the conventional element cambia 
(thin film transistor etc.), a glue line (adhesives), and an imprint substrate (plastic plate) turn into the 
two-layer structure (an element cambium, imprint substrate), it is easy to double coefficient of thermal 
expansion of each class, and it becomes possible to reduce curvature and a crack. 
[001 1] Moreover, a production process which will form a detached core in which bonding strength 
becomes weaker if fixed conditions are given to the 2nd imprint method of an element of this invention 
on an element formation substrate for forming an element, A production process which forms an 
element cambium containing an element on the above-mentioned detached core, and a production 
process which applies resin on the above-mentioned element cambium, hardens this, knd forms an 
imprint substrate. Bonding strength of the above-mentioned detached core is weakened, the above- 
mentioned element formation substrate is exfoliated from the above-mentioned element cambium, and a 
production process which moves the above-mentioned element cambium to the above-mentioned 
imprint substrate side is included. 

[0012] Since an imprint substrate and an element formation substrate join and a glue line is not included 
among both by considering as this configuration, it becomes possible to form thickness of a 
semiconductor device thinly. In this case, it becomes possible to imprint an element cambium at fewer 
production processes. 

[0013] It is possible to include an element, wiring, an electrode, etc. in a reversed element cambium by 

including a production process which carries out the opening of the contact hole to the above-mentioned 

element cambium, and forms a wiring layer or an electrode layer fiirther in this invention. 

[0014] In addition, in this invention, there is no limitation in the configuration, and a configuration and 

magnitude including an element of a simple substance which does not ask that TFT, diode, resistance, an 

inductor, a capacitor, and other active elements and passive elements are "elements." 

[0015] Moreover, it sets to this invention, and a "detached core" is desirable, and the above-mentioned 

detached core is stratum disjunctum which bonding strength between atoms or between molecules 

disappears or decreases by the exposure of light, such as a laser beam, and produces exfoliation 

(ablation), and it consists of materials which produce such exfoliation. 

[0016] Preferably, the above-mentioned detached cores may be multilayers which are an amorphous 
silicon, silicon nitride, arid one or more materials chosen from a group which consists of a metal, and are 
such combination. This makes easy to produce exfoliation within a detached core, and exfoliation on a 
boimdary with a layer which adjoins a detached core. For example, including nitrogen, if light is 
irradiated, nitrogen will dissociate and, as for silicon nitride, bonding strength of molecules will become 
weak. 

[0017] desirable - the above-mentioned detached core - or hydrogen is included. Thereby, if light is 
irradiated, hydrogen will dissociate (gasification) and bonding strength of molecules will become weak. 
[0018] Preferably, the above-mentioned jxmctional zones are liquid dissolution adhesives, for example, 
water-soluble adhesives, and are eluted by rinsing. 
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[001 9] This invention is also the manufacture method of an element including each production process 
of an imprint method of said element. It is also the integrated circuit furthermore nianufactured by 
imprint method concerned. 

[0020] Here, in this invention, an "integrated circuit" means a circuit on which wiring of an element and 
others was accumulated so that a fixed function might be done so. An "integrated circuit" says a circuit 
which formed two or more active elements (thin film transistor etc.) and passive elements (resistance, 
capacitor, etc.) in the same substrate (it finally becomes an imprint substrate in this invention) by the 
chemicartechnique, such as ion implantation, and diffusion, photo etching, and can classify it into 
small-scale integrated circuits (a NANDO circuit, NOR circuit, etc.), medium-scale integrated circuits (a 
counter, register circuit, etc.), and large-scale integrated circuits (memory, a microprocessor, DSP, etc.) 
according to a degree of integration. 

[0021] Moreover, this invention is also the circuit board manufactured by the imprint method of said 
element. For example, it is also the circuit board which is manufactured by said imprint method and 
which is constituted by arranging an element to two or more pixel electrodes arranged at two 
dimensions, for example, a active-matrix substrate. 

[0022] Moreover, this invention is also an electro-optic device equipped with said circuit board. 
[0023] Here, or an "electro-optic device" emits light by electric action, it means general equipment 
equipped with an electro-optics element to which a condition of light from the outside is changed, and 
both what emits light itself, and the thing which controls passage of light from the outside are included. 
For example, a display of a active-matrix mold equipped with a liquid crystal device, an electrophoresis 
element, EL (electroluniinescence) element, and an electron emission element that makes an electron 
generated by impression of electric field guess and emit light to a luminescence board as an electro- 
optics element etc. is said. But it is not limited to equipments, such as this. 

[0024] Moreover, this invention is also electronic equipment manufactured by the imprint niethbd of 
said element. 

[0025] Here, "electronic equipment" means the general device which does a fixed function so with two 
or more elements or combination of a circuit, for example, it has an electro-optic device and memory 
and is constituted. Although there is no limitation especially in the configuration, a fax machine with a 
display fiinction, a finder of a digital camera, the pocket mold TV, DSP equipment, PDA, an electronic 
notebook, the lightning notice board, a display for an advertisement public notice, etc. are included in a 
projector of an IC card, a cellular phone, a video camera, a personal computer, a head mount display, a 
rear mold, or a front mold, and a pan, for example. 

[0026] . . 1 - J 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this mvention is explamed 

with reference to a drawing. u- u 

(Gestalt of the 1 st operation) It joins to a temporary imprint substrate through the junctional zone which 
can dissolve an element cambium, and the gestalt of operation of the 1st of this invention applies resin to 
the element cambium moved to the temporary imprint substrate, forms an imprint substrate, and is 
related with the imprint method of the 1 st element of dissolving the joined junctional zone and 
separating a temporary imprint substrate from an imprint substrate. That is, after forming the imprint 
substrate which turns into the last substrate after an imprint, it is related with the method of removing 
the substrate which was being imprinted in primary. 

[0027] Drawing 1 (a) thru/or this drawing (e) show the manufacture process (production process) of the 
element concerning the gestalt of operation of the 1st of this invention. 

[0028] First, as shown in drawing 1 (a), let the translucency heatproof substrates 1, such as quartz glass 
which bears about 1 000 degrees C, be element formation substrates. 

. [0029] As for the element formation substrate 1, it is desirable that it is what has the translucency which 
light may penetrate here. Light can be irradiated through the substrate concerned at stratum disjunctum 
by this, and stratum disjunctum can be made to exfohate quickly and correctly by optical exposure. In 
this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more desirable 
that it is 50% or more. It is because it ends with the small quantity of light by attenuation (loss) of light 



http://www4.ipdl.jpQ.go.jp/cgi-bin/tran_web__cgi_ejje 



1/14/2004 



Page 4 of 15 



decreasing more and exfoliating stratum disjunctum 2 so 

[0030] Moreover, as for the substrate 1 concerned, it is desirable to consist of reliable materials, and it is 
desirable to consist of materials which were excellent in thermal resistance especially. Although the 
reason has what process temperature becomes high depending on the class and formation method (for 
example, about 350-1000 degrees C) in case it forms the element cambium and interlay er who mention 
later, for example, it is because the width of face of a setup of membrane formation conditions, such as 
the temperature condition, will spread even in such a case on the occasion of formation of the element 
cambium to the substrate 1 top concerned etc. if the element formation substtate 1 is excellent in thermal 
resistance. In case this manufactures many elements and circuits on an element formation substrate, 
desired high temperatxire processing becomes possible and reliability can manufacture the element and 
circuit of hi^ performance highly. ... 
[003 1] Therefore, the element formation substrate 1 has that desirable by which the strain point is 
constituted from a material more than Tmax, when the maximum temperature in the case of formation of 
the element cambium 2 is set to Tmax. A thing 350 degrees C or more has a desirable strain point, and, 
specifically, the component of the element formation substrate 1 has a more desirable thing 500 degrees 
C or more. As such a thing, the heat resisting glass of quartz glass. Coming 7059, and NEC glass OA-2 
grade is mentioned, for example. .... 
[0032] Moreover, although especially the thickness of the element formation substrate 1 is not limited, it 
is desu-able that it is about 0.1 -5.0mm, and it is usually more desirable that it is about 0.5-1. 5mm. It is 
because reinforcement will rise more if the thickness of the substrate 1 concerned is more thick, and it 
will be harder coming to generate attenuation of light when the permeability of the substrate 1 concerned 
is low if more thin. In addition, when the permeability of the light of the element formation substrate 1 is 
high, the thickness may exceed said upper limit. 

[0033] In addition, as for the thickness of the element formation substrate 1, it is desirable that it is 
uniform so that light can be irradiated at homogeneity. 

[0034] Thus, since it is possible to carry out repeat use, even if it uses a comparatively expensive 
material, it is possible, although there are many conditions in an element formation substrate to lessen 
the rise of a manufacturing cost by repeat use. 

[0035] That is, the element formation substrate can choose the thing suitable for element formation, 
without receiving a limit of the reinforcement in a final product, thickness, weight, and cost, since it is 
not what becomes some final products. 

[0036] Stratum disjunctum 2 chooses a material which produces exfoUation (it is also called "exfohation 
in a layer", or "interfacial peeling") in the inside of the layer concerned, or an interface by exposure 
light, such as a laser beam. That is, by irradiating the light of fixed reinforcement, the bonding strength 
between the atoms in the atom or molecule which constitutes a constituent, or between molecules 
disappears or decreases, ablation (ablation) etc. is produced, and exfoliation is caused. Moreover, a gas 
is emitted by the exposure of exposure light from stratum disjunctum 2, and it may result in separation. 
Stratum disjimctum 2 absorbs light, it becomes a gas to the case where the component contained in 
stratum disjunctum 2 serves as a gas, and it is emitted, and results in separation, the steam is emitted, 
and it may result in separation. ^ 
[0037] As a presentation of such stratum disjunctum 2, what is indicated by following A-E is mentioned, 

for example. 

A. Amorphous silicon (a-Si) • • • ui 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a degree more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % degree. Thus, if 
specified quantity content of the hydrogen (H) is carried out, hydrogen will be emitted by the exposure 
of light, internal pressure will occur in stratum disjunctum 2, and it will become the force in which it 
exfoliates an up-and-down thin fihn. The content of the hydrogen in an amorphous siUcon (H) can be 
adjusted by setting up suitably conditions, such as membrane formation conditions, for example, the gas 
presentation in CVD, gas pressure, a gas ambient atmosphere, a quantity of gas flow, temperature, 
substrate temperature, and injection power. Light absorption nature is good, and membrane formation is 
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also easy nature, and practicality of an amorphous silicon is high. Therefore, the stratum disjunctum 
which produces exfoliation correctly by optical exposure can be cheaply formed by constituting stratum 
disjimctum from an amorphous silicon. • • . • j 

B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titamum oxide or a 
titanic-acid compoimd, zirconivun oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidation compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, and 
Si 302 are mentioned, and K2Si03, Li2Si03, CaSiOS and ZrSi04, and Na2Si03 are mentioned as a 
silicic-acid compoimd, for example. ' 
r00381 as titanium oxide - TiO and Ti2 ~ 03 and Ti02 mention ~ having - as a titamc-acid compound 
-- BaTi04, BaTiOS, Ba2Ti 9O20, BaTi 502, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 ~ Ti05 and FeTiOB are mentioned. 

[0039] As zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZrOS, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0040] Moreover, constituting from silicon containing nitrogen is desirable. It is because nitrogen is 
emitted with the exposure of light and the exfoUatiOn in stratum disjunctum is promoted by this, when 
nitrogen content silicon is used for stratum disjunctum. 

C. The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as silicon 
nitride, nitriding aluminum, and titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- (Imide), 
- As long as it is what has association (these association is cut by the exposure of hght) of COO- (ester), 
_N=N. (azo), -CH=N- (GIF), etc., and the thing which has many these association especially, what kind 
of thing may be used. Moreover, organic polymeric materials may have aromatic hydrocarbon (1, two or 
more benzene rings, or condensed ring of those) in a constructive mood. 
[004 1 ] As an example of such organic polymeric materials, polyethylene, polyolefine Uke 
polypropylene, polyimide, a polyamide, polyester, polymethyhnethacrylate (PMMA), polyphenylene 
sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are mentioned. 

F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, 
Gd, Sm, or sorts of these is mentioned, for example. 

[0042] In addition, stratum disjunctum can also consist of hydrogen content alloys. It is because 
hydrogen is emitted with the exposure of Ught and the exfoHation in stratum disjunctum is promoted by 
this, when a hydrogen content alloy is used for sfratum disjunctum. 

[0043] Moreover, stratum disjunctum can also consist of nitrogen content alloys. It is because mtrogen 
is emitted with the exposure of light and the exfoliation in stratum disjunctum is promoted by this, when 
a nitrogen content alloy is used for stratum disjunctum. . 
[0044] Furthermore, stratum disjunctum shall be consisted of multilayers. Multilayers shall consist of 
for example, an amorphous siUcon fihn and a metal membrane formed on it. Even if there are few 
above-mentioned ceramics, metals, and organic polymeric materials as a material of multilayers, it can 
also constitute from a kind. Thus, if stratum disjunctum is constituted as multilayers or a fihn by the 
combination of a dissimilar material, the exfoliation in a detached core will be promoted by emission of 
the hydrogen gas and the nitrogen gas accompanying the exposure of light like the case of an amorphous 

silicon. J J- • u 

[0045] Although the thickness of stratum disjunctum 2 changes with terms and conditions, such as a 
presentation of the exfoliation purpose or stratum disjunctum 2, lamination, and the formation method, it 
is desirable that it is Inm - about 20 micrometers, it is more desirable that it is lOnm - about 2 
micrometers, and it is usually still more desirable that it is 40nm - about 1 micrometer. While the 
homogeneity of membrane formation can be maintained more and it is hard coming to generate 
nonuniformity in exfoUation so that the thickness of stratum disjunctum 2 is more large, and the power 
(quantity of light) of the light for securing the good detachability of stratum disjunctum 2 is small and 
ends so that thickness is more thin, it is because the time amount concerning the activity decreases more 
in case stratum disjunctum 2 is removed behind. In addition, as for the thickness of stratum disjunctum 
2, it is desirable that it is uniform as much as possible. 
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[0046] That what is necessary is just the method of forming stratimi disjunctum 2 by uniform thickness, 
the formation method of stratum disjunctum 2 is not limited especially, but is suitably chosen according 
to terms and conditions, such as a film presentation and thickness. For example, it CVD(s) (MOCVD 
and low voltage - CVD and ECR-GVD are included). Vacuum evaporationo, molecular beam 
deposition (MB), sputtering, ion plating. The various gaseous-phase forming-membranes methods, such 
as PVD, electroplating, immersion plating (dipping), various plating, such as electroless deposition, and 
the Langmuir pro jet (LB) - law - The applying methods, such as a spin coat, a spray coat, and a roll 
coat, various print processes, a replica method, an ink jet coating method, a powder jet process, etc. are 
mentioned, and it can also form or more [ of these ] combining two. 

[0047] For example, when the presentation of stratum disjunctum 2 is an amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0048] Moreover, when stratum disjunctum 2 is constituted fi-om ceramics by the sol-gel method, or 
when it constitutes fi^om organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0049] In addition, although not shown in drawdng 1 (a), according to the description of the element 
formation substrate 1 and stratum disjunctum 2, the interlayer aiming at improvement in both adhesion 
etc. may be prepared between a substrate 1 and stratum disjunctum 2. This interlayer is in the protective 
layer which protects a transferred layer physically or chemically for example, at the time of manufacture 
or use, an insulating layer, and a transferred layer, or demonstrates at least one of the functions as the 
barrier layer which prevents shift (migration) of the component firom a transferred layer, and a reflecting 
layer. 

[0050] This interlayefs presentation may be suitably chosen according to that purpose, For example, m 
the case of the interlayer formed between the stratum disjunctum and transferred layers which consisted 
of amorphous silicon, the oxidation silicon of Si02 grade is mentioned. Moreover, as other interlayers' 
presentation, a metal like the alloy which makes a principal component Pt, Au, W, Ta, Mo, aluminum, 
Cr, Ti, or these is mentioned, for example. _ 
[005 1] An interlayer's thickness is suitably determined according to the formation purpose. Usually, it is 
desirable that it is lOnm - about 5 micrometers, and it is more desirable that it is 40nm - about 1 
micrometer. While the homogeneity of membrane formation can be maintained more and it is hard 
coming to generate nonuniformity in adhesion so that an interlayer's thickness is more large, it is 
because attenuation of the Ught which should be penetrated even to stratum disjunctum decreases more 
so that thickness is more thin. . . ' 

[0052] As an interlayer*s formation method, various kinds of methods explained by stratum disjunctum 2 
are applicable, an interlayer comes out ftirther, and forms, and also he can also form more than a bilayer 
using the same or two or more materials which have a different presentation. 

[0053] Next, the element cambium 3 containing an element is formed on this stratum disjunctum 2. The 
circuit which consists of the active elements and passive elements of TFT and others, or those 
combination is included in the element cambium 3. That is, it is each element which is formed in the 
element cambium 3, or is the chip which has the fimction which became [ integrated circuit ] 
independent, or further, although the independent function in the middle of both does not do so, it is a 
portion of a circuit which functions independently by combining with other elements or a circuit. 
Therefore, there is no limitation in the stracture and size. 

[0054] Especially the thing for which the integrated circuit constituted from two or more thin films by 
the element cambium 3 is formed in this invention is desirable. A certain amount of elevated- 
temperature process is required of manufacture of a thin film, and the base material which forms a thin 
fihn needs to fulfill various conditions like the element formation substrate 1 . On the other hand, it is 
possible that the final imprint substrate to produce commercially is a flexible substrate which has 
flexibility. Thus, although the requirements for which the last substrate is asked, and the conditions for 
which the substrate which manufactures a thin fihn is asked may conflict in manufacture of a thin fihn, 
if the imprint method of the element of this invention is applied, after manufacturing a thin film with the 
substrate which fulfills manufacture conditions, it is possible to imprint a thin film to the imprint 
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substrate which does not fulfill this manufacture condition. 

[0055] As an example of such a thin fihn, besides TFT, for example, a thin-film diode. The optoelectric 
transducer (the photosensor, solar battery) and silicon resistance element which consist of PIN junction 
of silicon. Other thin film semiconductor devices, an electrode (example: a transparent electrode like 
ITO and a mesa film), Actuators, such as a switching element, memory, and a piezoelectric device, a 
micro mirror (piezo thin fihn ceramics). There are a micro MAG device which combined a magnetic- 
recording thin film head, a coil, an inductor, resistance, a capacitor, the charge of a thin film high 
magnetic-permiable material, and them, a fiher, a reflective fihn, a dichroic mirror, etc. 
[0056] Now, with the gestalt of this operation, it shall form in the element cambium 3 including a thin 
film transistor. That is, the element cambium 3 is equipped with thin fihn transistor T constituted by the 
wiring film 36 grade of the insulating layers 31, such as silicon oxide, the silicon layer 32 including the 
source drain field where the impurity was doped, the gate insulator layer 33, the gate wiring film 34, an 
mterlayer insulation film 35, and a source drain as shown in drawing 1 (a). 

[0057] To drawing 3 , the manufacture method of the thin film transistor T concemed is illustrated as the 
manufacture method of the element cambium 3. 

[0058] First, as shown in drav^ng 3 (a), Si02 film is made to deposit on the element formation substrate 
1, and the insulating layer 31 which is a substrate layer is formed. As the formation method of Si02 
film, the gaseous-phase depositing methods, such as a well-known method (PECVD law), for example, 
the plasma chemistry gaseous-phase depositing method, and a low voltage chemical-vapor-deposition 
method (LPCVD law), the sputtering method, are mentioned. For example, the insulating layer 31 with a 
thickness of 1 micrometer is formed by using the PECVD method. Subsequently, the siUcon layer 32 is 
formed with the application of a well-known method, for example, the LPCVD method. Patterning of 
this silicon layer 32 is carried out, and it forms in the configuration of the semiconductor region of a thin 
film transistor. 

[0059] next, it is shown in drawing 3 (b) - as - the gate insulator layer 33 of Si02 grade - the 
predetermined manufacture method, for example, electron cyclotron resonance PECVD, - law (ECR- 
CVD method) and the parallel plate PECVD ~ law or LPCVD ~ it forms in law. 
[0060] next, it is shown in drawing 3 (c) - as - the predetermined gate - pubUc fimds ~ after forming 
the metal thin film of a group, for example, a tantalum, or aluminvun by the sputtering method, the gate 
wiring film 34 is formed by carrying out patterning. And by using this gate wiring film 34 as a mask, the 
impurity ion used as a donor or an acceptor is driven in, and the source / drain field, and a channel field 
are produced in self align to the gate wiring fihn 34 in the silicon layer 32 by which patterning was 
carried out. For example, in order to produce an NMOS transistor, Lynn (P) is driven into the source / 
drain field by predetermined concentration, for example, the concentration of lxl016cm-2, as an 
impurity element. Then, an impurity element is activated by irradiating impression of suitable energy, 
for example, XeCl excimer laser, by about two 400 mJ/cm fi-om the exposure energy density 200, or 
heat-treating at the temperature of 250 to about 450 degrees C. 

[0061] Next, as shown in drawdng 3 (d), an interlayer insulation film 35 is formed in the upper surface of 
the gate insulator layer 33 and the gate wiring fihn 34 in about 500nm Si02 grade, the predetermined 
method, for example, PECVD method. Next, the contact hole which reaches the source / dram field is 
established in insulator layers 33 and 35, aluminum etc. is deposited on the periphery section of these 
contact holes and a contact hole, the predetermined method, for example, sputtering method, and 
patterning of the wiring film 36 is formed and carried out to it. 

[0062] although thin fihn transistor T can be formed in the element cambium 3 at the above production 
process, such a formation method of an element can be adapted for versatility with the application of 
well-known technology. 

[0063] In addition, as an insulating layer 31 which is a substrate layer prepared in contact with stratum 
disjunctum 2, although Si02 fihn is used, the insulator layer of others, such as Si3N4, can also be used. 
Although the thickness of this insulating layer 31 is suitably determined according to that formation 
purpose or the degree of a fimction which can be demonstrated, it is desirable that it is lOnm - about 5 
micrometers, and it is usually more desnable that it is 40nm - about 1 micrometer. This insulating layer 
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3 1 is formed for the various purpose, for example, as it plays a role of said interlayer, it can also form it. 
That is, an insulating layer can also be formed so that at least one function in the function as the 
protective layer which protects the element formed in the element cambium 3 physically or chemically, 
an insulating layer, a conductive layer, the protection-from-Ught layer of a laser beam, the "barrier layer 
for migration prevention, and a reflecting layer may be demonstrated. 

[0064] In addition, also after separating stratum disjunctum, a bad influence fh)m which an.eleihent 
cambium decomposes or the engine performance falls may not form such an insulating layer 3 1 in an 
inside case, but may form a direct element on stratum disjunctum 2. 

[0065] Next, as shown in drawing 1 (b), on the element cambium 3, soluble adhesives, for example, 
water-soluble adhesives, are applied, and the adhesion fihn 4 is formed. 

[0066] As adhesives of the adhesion film 4, liquid solubility adhesives are mentioned and especially 
water-soluble adhesives are suitable. As a suitable example of such adhesives, water, alcohol, an 
acetone, It dissolves comparatively easily with the solvent of ethyl acetate or toluene. An adhesion 
object can be used choosing it from the adhesives which can exfoliate suitably. For example, a polyvinyl 
alcohol system, an aquosity vinyl urethane system, acrylic, Many organic solvent fusibility adhesives, 
such as water-soluble adhesives, such as a polyvinyl pyrrolidone, an alpha olefin, a maleic-acid system, 
and photo-curing mold adhesives, acrylic adhesives, epoxy system adhesives, and silicone system 
adhesives, can be mentioned. , • j , 

[0067] In the gestalt of this operation, the adhesives for forming the adhesion fihn 4 are apphed only to 
the element cambium 3 to the temporary imprint substrate 5 or these both sides. 
[0068] It can carry out using the methods using the thin fihn deposition system of a spin coat method 
and the ink jet method mentioned later as a generation method of this adhesion fihn, such as an Inkjet 
coating method and print processes. ^ • i. 

[0069] Next, the substrate 5 for a temporary imprint is laid on this, and the element formation substrate 
(element cambium 3) and the temporary imprint substrate 5 are made to rival. It is possible to use the 
glass substrate mentioned ab-eady as a temporary imprint substrate 5, for example. 
[0070] Next, as shown in drawing 1 (c), a laser beam is irradiated fi-om 1st substrate side 1 on the whole 
surface, for example. The gas which stratum disjunctum 2 is made to produce ablation, and is contained 
in stratum disjunctum 2 by this is made to emit, phase changes, such as melting and evapotranspiration, 
are further produced immediately after an exposure, and element formation substrate side 1 and the 
element cambium 3 are exfoliated. Thereby, the element cambium 3 is imprinted by the temporary 

imprint substrate 5. , . , , , . i- i.* • 

[0071] The charge of a bridging (component of stratum disjunctum 2) which absorbed exposure hght is 
excited photochemistry-wise or thermally, ablation means association of the atom of the surface and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of stratum disjunctum 2 produces phase changes, such as melting and 
evapotranspiratioii (evaporation). Moreover, by said phase change, it may be in a minute foammg 
condition and bonding strength may decline. 

[0072] Conditions, such as a presentation of stratum disjunctum 2, and a class of hght irradiated as one 
of the factor of the, wavelength, reinforcement, the attainment deptii, are mentioned by in addition to 
this being influenced by various factors they are [ whether stratum disjvmctum 2 produces the exfoUation 
in a layer interfacial peeling is produced, or ] the both. 

[0073] As a light to irradiate, if stratum disjunctum 2 is made to start the exfoliation m a layer, and/or 
interfacial peeling, what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, 
infi-ared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation 
(alpha rays, beta rays, gamma ray), etc. will be mentioned. . . 

[0074] Laser light is [ that it is easy to produce exfoliation (ablation) of stratum disjunctum 2 also in it ] 
desirable at the point in which the local irradiation of high degree of accuracy is possible. Laser light 
irradiates high power pulsed light through the element formation substrate 1 at stratum disjunctum, and 
it is coherent Ught and it is [ it is highly precise and ] suitable to make a request portion produce 
exfoUation. Therefore, the element cambium 3 can be made to exfohate easily and certainly by use of 
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r00751 As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser heliimi-Ne laser, etc. are used suitably. • . - .i nn. 

r0076] As this laser light, the laser light which has the wavelength of lOOnm - 350nm is desirable. Thus, 
while whenever [ Mitsuteru ejaculation ] is raised by using short-wavelength-laser hght, exfoliation m 
stratum disjunctum 2 can be performed effectively. , \ . a 

10077] As a laser light which fulfiUs above-mentioned conditions, an excimer laser can be mentioned, 
for example An excimer laser is gas laser in which the laser optical output of the high energy of a short 
wavelength ultraviolet region is possible, and can output the laser light of four kmds of typical 
wavelength by using what combined rare gas (Ar, Kr, Xe, etc.) and halogen gas (F2, HCl, etc.) as a laser 
medium (XeF=3 51 nm, XeCl=308nm, KrF=248nm, ArF=193nm). Since it outputs high energy in a short 
wavelength region, extremely, excimer laser can make stratum disjunctum 2 produce ablation for a short 
time and it can exfoliate the element cambium 3, without making an element etc. produce deterioration 
and damage, without making the temporary imprint substrate 5 arid element formation substrate 1 grade 
which therefore adjoin produce most temperature rises. 

r0078] Or when making stratum disjunctum 2 cause phase changes, such as a gas evolution, 
and sublimation, and giving a separation property to it, the wavelength, of the laser light irradiated has 
desirable about 350 to 1200nm. , ^ • .t. , 

r0079] The laser light source and irradiation equipment which are widely used in the general processmg 
fields such as YAG and gas laser, can be used for such a laser light of wavelength, and it can perfonn 
an optical exposure cheaply and easily. Moreover, the element formation substrate 1 can extend 
whenever [ option / of the element formation substrate 1 ] by using the laser light of the wavelength of 
such a light field that what is necessary is just light translucency. u 
rOOSOl Moreover, as for especially the energy density in the case of excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desu-able to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. It is / 
because a possibility of having a bad influence on an element etc; by the exposure light which penetrated 
stratum disjunctum 2, so that are easy to produce ablation etc., so that energy density is more high or 
irradiation time is more long, and are one side, and energy density is more low or uradiation tune was 
more short can be reduced. . . ^ . , , , *u **u 

rOOSl] As for the exposure light represented by the laser beam, it is desirable to glare so that the 
reinforcement may become uniform. The direction of radiation of exposure light may be a direction 
which carried out the predetermined angle inclination not only to a perpendicular direction but to the 
stratum disjunctum 2 to stratum disjunctum 2. , . t. • i 

[00821 Moreover, when the area of stratum disjunctum 2 is larger than the exposure area which is 1 time 
of exposure light, to all the fields of stratum disjunctum 2, it can divide into multiple times and exposure 
hght can also be irradiated. Moreover, the same part may be irradiated twice or more. Moreover, the 
exposure light (laser beam) of a different class and different wavelength (wavelength region) may be 
irradiated twice or more to the same field or a different field. , ^ t 

r0083] In addition, there is the method of forming the interlayer who mentioned [ tantalum / (la) J 
above on stratum disjunctum 2, for example as a cure in case the exposure light which penetrated 
stratum disjunctum 2 reaches even an element and does a bad influence. Or the insulator layer 3 1 used 
as the substrate of an element cambium may be formed so that the function as an interlayer may be done 
so Thereby, it is completely reflected by the interface of a metal membrane, and the laser hght which 
penetrated stratum disjunctum 2 does not have a bad influence on the element above it. 
fo084] In addition it is desirable for the exfoliation residue of stratum disjunctum 2 to have adhered to 
the background of the element cambium 3 which exfoliated, and to remove this completely on it. The 
method for removing the extant stratum disjunctum 2 can be suitably chosen from methods, such as 
washing etching, ashing, and polishing, or the method which combined these, and can be adopted. 
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Furthermore, the stratum disjunctum 2 adhering to the surface of the substrate 1 separated from the 
element cambium 3 can also be removed by the same method as this, and can present reclamation 
(recycle) with the element formation substrate 1 by this. . „ 

r0085] Next, as shown in drawing 1 (d), apply the resin material of a liquid to homogeneity all over the 
substrate side of the element cambium 3, it is made to harden by the suitable method accordmg to a resm 
material for example, heat curing, photo-curing, neglect, etc., arid the resin substrate 6 is formed. 
100861 As this resin material, one sort in theimofusion resin polyester system resm, such as polyolefine 
system resin (polyethylene, polypropylene, EVA, etc.), epoxy system resin, fluonne system resin, and 
carboxyl group content acrylic resin, acrylate system resin, silicone system resm, etc. or two sorts or 
more can be mixed and used. Spreading of resin is suitably chosen from various things, such as a spin 
coat method, the roll coat method, and a spray method. , ■ . ^ 

[0087] Although especially the material of the resin substrate 6 is not limited, compared with said 
substrate 1 properties, such as thermal resistance and corrosion resistance, may be inferior m.it. It is 
because this resin substrate 6 is formed after formation of the element as which high temperature is 
required, so it is not dependent on the temperature conditions at the time of formation of the element 

cambium 3 etc. . . , , ^ v o • 

[0088] Therefore, when the maximum temperature at the time of formation of the element cambium 3 is 
set to Tmax a phase transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of the resin substrate 6. For example, a phase transition point (Tg) or softenmg temperature 
can constitute more preferably 800 degrees C or less 500 degrees C or less from a matenal 320 degrees 
C or less still more preferably as a resin substrate 6. . , ^ * 

[0089] Thus, in order that there may be no use limit of the material by temperature in the resin substrate 
6 the width of face of material selection is wide, for example, tends to unite the thermal-expansion 
nkture of an element cambium and a resin substrate etc. Therefore, the structure which the curvature or 
crack by pyrexia cannot produce easily can be formed, and thermal resistance can be raised. 
[0090] Although it is desirable to be formed so that it may have a certain amount of ngidity 
(reinforcement) as a mechanical property of the resin substrate 6, you may have flexibiUty and elasticity 
to some extent. Thus, if the resin substrate which has flexibility is used, in a ngid high glass substrate, 
an outstanding property which is not acquired is realizable. Therefore, in this mvention, a phant and 
light and electro-optic device strong also against the impact of fall is realizable by manufacturing an 
electro-optic device, using the last substrate with flexibility. • * 

[0091] As a formation material of such a resin substrate 6, various synthetic resm is desu-able. As 
synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, 
a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene-vmylacetate 
copolymer (EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvmyhdene 
chloride polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl _ 
BENTEN -1) An ionomer, acryUc resin, polymethyhnethacrylate, an acryhc-styrene copolymer (AS 
resin) Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, such 
as polyp CHIREN terephthalate (PBT) and polycyclohexane terephthalate (PCT), A polyether, a 
polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), 
polyphenylene oxide, Denaturation polyphenylene oxide, polyarylate, aromatic polyester (hquid crystal 
polymer) Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resm, A styrene 
system a polyolefine system, a polyvinyl chloride system, a polyurethane system. Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, EBOKISHI resin, 
phenol resin, a urea resin, melamine resin, unsaturated polyester. The copolymer which is maiiUy 
concerned with these, a blend object, a polymer alloy, etc. are mentioned, and sihcone resin, 
polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as a layered product 
for example, more than two-layer). . , * u 

[0092] As glass material, silicic-acid glass (quartz glass), sihcic-acid alkah glass, soda lime glass, potash 
Ume glass, lead (alkali) glass, barium glass, borosiUcate glass, etc. are mentioned, for example. Among 
these, compared with siUcic-acid glass, the melting point is low, and shaping and processmg are also 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/14/2004 



Page 11 of 15 



comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, and are 

desirable. [ cheap ] , • , j 

[0093] Since the final substrate consists of resin, the various advantages that matenal cost and a 
manufacturing cost are also cheap are enjoyable. Therefore, use of such synthetic resin is advantageous 
when manufacturing a large-sized and cheap device (for example, Uquid crystal display). 
[0094] However, if there is a price merit in the ease of carrying out of the same molding as synthetic 
resin, it is possible to use other materials. 

[0095] Although the thickness of the resin substrate 6 is chosen as the thickness according to condiUons, 
such as reinforcement after hardening of resin, thickness of the element cambium 3 to imprint, area, and 
reinforcement, it is desirable to make it 50 micrometers - about 1000 micrometers for example, and it is 
still more desirable to make it 100 micrometers - about 400 micrometers. It is because a glue line is 
eliminated and one of the advantages of this invention of making thickness of the whole final product 
thin decreases, so that a resin substrate is thick, and it becomes impossible to collateralize the 
reinforcement in a final product so that a resin substrate is thin. 

[0096] In addition, it is desirable to use the adhesion sheet with which resin substrate 6 was taken and 
continuation formation of the resin material was carried out in the configuration suitable on a flexible 
fihn. Since continuation supply can do an adhesion sheet, a procedure becomes easy and it is because 
the effectiveness on manufacture is good. 

[0097] Next, as shown in drawing 1 (e), rinsing etc. dissolves the adhesion film 4 with the solvent (water 
and organic solvent) according to the property of adhesives, and the temporary imprint substrate 5 is 
separated fi-om the element cambium 3. 

[0098] According to the above production process, hardenability resin can be apphed to the element 
cambium formation 3, it can consider as the imprint substrate 6, and a semiconductor device can be 
relatively formed in the plastic resin substrate 6 with a heat-resistant low temperature. Such a 
manufacture process of a semiconductor device is convenient when applying to the manufacturing 
process of a liquid crystal display or an EL panel. 

[0099] That is, according to the gestalt of operation of the 1st of this invention, tiie thickness of a 
semiconductor device decreases without a glue line like equipment before between an imprint substrate 
and an element cambium. The room of material selection tends to unite breadth, ttiermal-expansion 
nature, etc. that what is necessary is just to choose in consideration of qualities with an element 
cambium, such as an adhesive property, as a material of the resin substrate used as the substrate 
substrate of an element cambium. In the final product which made conditions, such as coefficient of 
thermal expansion, match, it will be hard to produce the curvature and crack by pyrexia, and thermal 
resistance vidll improve. r j- * 

[0100] If this invention is applied when substrate area must be especially enlarged like [ according to the 
gestah of operation of**** 1 / in case a final product is a large-sized display unit ], a thin resin substrate 
will be used for a final product, manufacturing the pixel circuit of a active-matrix substrate with a large 
area on a comparatively thick and strong element formation substrate. That is, both the requirements that 
conflict the time of manufacture and on a product can be satisfied as a thin product can finally be 
manufactured, performing manufacture stabilized without producing a crack and a fault in an element 

cambium. . , • , ^ „ 

[0101] Moreover, since it decided to use the layer formed by resin as a substrate which finally supports 
the whole circuit according to the gestalt of operation of **** 1 when sticking the last substrate with 
adhesives etc. separately by the conventional imprint method, it is possible to manufacture a sharply thm 
final product by the conventional imprint method. 

[0102] (Gestalt of the 2nd operation) According to the gestalt of operation of the 2nd of thi? invention, 
resin is applied and stiffened on an element cambium, and it considers as an imprint substrate, and is 
related with the 2nd imprint method which removed the original substrate. It is the imprint method 
which omitted the necessity of sticking especially the substrate of an imprint place. 
[01 03] Drawing 2 (a) thru/or this drawing (e) show the manufacture process (production process) of the 
element and the circuit board concerning the gestalt of operation of the 2nd of this invention. The same 
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sign is given to the gestalt of said 1 st operation, and a corresponding portion, and the explanation is 
omitted. With the gestalt of this 2nd operation, use of the temporary imprint substrate 5 is excluded and 
the count of an imprint is 1 time. . , 

[0104] First, as shown in drawing 2 (a), stratum disjunctum 2 is formed on the heat-resistatot element 
formation substrates 1, such as a quartz. Stratum disjunctum 2 has the property for separation to arise 
and to exfohate in the interior, if the exposure of heat, Ught, etc. is received as mentioned above. It is as 
the gestalt of said 1 st operation having explained as a demarcation membrane 2, for example, it is 
possible to use the amorphous silicon (a-Si) containing hydrogen. 

[0105] The element cambium 3 by which electric elements, such as a thin film transistor, were formed 
on this stratum disj unctum 2 is formed. The element cambium 3 is as the gestalt of said 1st operation 
having explained, for example, is constituted by the wiring fihn 36 grade of the insulating layers 31, 
such as silicon oxide, a silicon layer including the som-ce drain field where the impurity was doped, the 
gate insulator layer 33, the gate wiring fihn 34, an interlayer insulation fihn 35, and a source dram. 
[0106] Next, as shown in drawing 2 (b), apply the heat of a Uquid, or the resin material of a photoresist 
to homogeneity the whole surface on the element cambium 3, it is made to harden by the suitable 
method according to a resin material, and the resin substrate 6 is formed. About this resin material, it is 
as the gestalt of said 1st operation having explained, for example, use of various resin, such as acrylic 
resin and silicon system resin, is possible, and it chooses suitably. Spreading of resin is chosen suitably 
fi-om various things, such as a spin coat method, the roll coat method, and a spray method. It is possible 
to perform hardening of resin by light, the exposure of heat, etc. 

[0107] The mechanical strength of the resin substrate 6 and the conditions of thickness can be 
considered to be the gestahen of said 1st operation the same way. 

[0108] Next, as shown in drawing 2 (c), firom element formation substrate side 1, for example, irradiate 
a laser beam' on the whole surface, molecule-ize the hydrogen of stratum disjunctum 2, it is made to 
dissociate from association of a crystal, and element formation substrate side 1 and the element 
cambium 3 are exfoUated. Thereby, the element cambium 3 is imprinted by the imprint substrate 6. 
About the exposure of a laser beam, it is as the gestalt of said 1st operation haying explained, for 
example, excimer laser is used. , r-.i. u * 

[01 09] Next, as shown in drawing 2 (d), patterning of the insulator layer 3 1 by the side of the substrate 
of the element cambium 3 is carried out, for example, the opening of the contact hole of an about 20-30- 
micrometer diameter is carried out. Patterning can apply dropping of the etching reagent by the 
photolithography or the ink jet method, laser etching, etc. . 
[01 10] Next, as shown in drawing 2 (e), the laminating of IT07 of a wiring and the electrode of 
arbitration, for example, a transparent electt-ode, is carried out to the background of the element 
cambium 3, it carries out patterning to it, and a pixel electrode, a terminal electrode, etc. are formed m it. 
Such the circuit board is used as an electro-optic device, for example, a liquid crystal display, and an EL 

drop. • • • • - J * + 

[0111] thus, imprint formation of the element cambia 3, such as an eleetromc circuitry, is earned out at 
the resin suljstrate 6, without according to the gestalt of the 2nd operation, doing so the same effect^ 
the gestalt of said 1st operation, and also passing through the production process which uses the 
temporary imprint substrate 5. , • • / x j 4. 

[01 12] In addition, wiring on the background of drawing 2 (d) and the elenient cambium m (e) does not 
need to be indispensable, and neither a contact hole nor wiring needs to exist. 

[0113] Since the layer which could not but be a glue line is especially used by the conventional unpnnt 
method as a substrate which finally supports the whole circuit according to the gestalt of operation of 
**** 2, it is possible to manufacture a sharply thin final product by the conventional imprint method. 
[0114] (Gestalt of the 3rd operation) The gestalt of operation of **** 3 is an integrated circuit 
manufacttired by the imprint method concerning the gestalt of said the operation of each, and is the 

circuit board. i.- i. • t ot 

[0115] The integrated circuit in the gestalt of this operation is related with the static RAM which is Lbl 
formed by tiie imprint method of the element in this invention, the part in the A-A cutting plane of 
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drawing 4 (a) at the time of applying the gestalt of the 1st operation of the plan of the integrated circmt. 
concerning the gestalt of this operation to drawing 4 (b) to drawing 4 (a) -- a part of case where the 
gestalt of the 2nd operation is applied to a cross-section enlarged view and (c) - a cross-section enlarged 

view is shown. ^ 
[01 16] As shown in drawing 4 (a), the integrated circuit 100 concerned is equipped with each block ot 
the memory cell array 101, an address buffer 102, the line decoder 103, the WORD driver 104, an 
address buffer 105, the train decoder 106, the train selecting switch 107, the I/O circuit 108, and a 
control circuit 109. The circuit centering on a thin fihn transistor is formed in each block, and wiring by 
carrying out patterning of the metal layer is formed between mutual blocks. 

[01 17] Drawing 4 (b) is a cross section at the time of manufacturing with the application of the gestalt of 
said 1st operation, and manufacturinjg the integrated circuit 100 concerned, and shows the neighborhood 
in which p mold MOS transistor Tp and n mold MOS transistor Tn are formed. As shown in the cross 
section concemed, the resin substrate 6 is formed in the element cambium 3 bottom. The protective layer 
202 grade for the element cambium 3 to protect the silicon layer 200 used as a substrate, the wiring layer 
201 in which many elements and the layer structure of wiring were formed, and the upper surface is 
formed. 

[01 18] The well field 210 and an impurity are introduced into a wiring layer 201, and the circuit is 
formed in it of the semiconductor region 211 vvhich forms the source or a drain, the gate insulator layer 
212, the gate wiring fihn 213, the interlayer insulation fihn 214, and the metal wiring layer 215 grade. 
Such layer structure can be formed in the same procedure as formation of the thm fihn transistor in the 
gestalt of said 1st operation. , ^ , . . 

[01 19] A protective layer 202 is a fihn for protecting a wiring layer 201, when the gestalt of the 1st 
operation is used, in order to make it collateralize with the lower layer resin substrate 6, if a mechamcal 
strength is the thickness of the degree which can protect a wiring layer 201, is enough and does not need 

to form it thickly. . , , , • .c u * u *• 

[0120] Drawing 4 (c) is a cross section at the time of manufacturing with the application ot the gestalt ot 
said 2nd operation, and manufacturing the integrated circuit 100 concemed, and is formed like drawing 
4 (b) about the silicon layer 200 and a wiring layer 201. However, since the resin substrate 6 is formed 
in the upper surface of a wiring layer 201 here, the function as a protective layer in which this resin 
substrate 6 protects a wiring layer 201 to coincidence is also made to serve a double purpose. That is, the 
material is chosen and thickness is set up so that the resin substrate 6 may be equipped with the 
reinforcement as a substrate main part other than the viewpoint as a protective layer. 
[0121] Moreover, as the gestalt of said 2nd operation explained, it is also possible to form the metal 
wiring layer 216 on a background for a part or all of the metal wiring layer 215 that is prepared in a 
wiring layer 201. 

[0122] As mentioned above, according to the gestalt of operation of**** 3, the same effect as the 
gestalt of said the operation of each is done so. Especially, although various kinds of elements were 
formed on the silicon wafer, a circuit is accumulable in the conventional mtegrated circuit, on the sihcon 
layer of structure thinner than a silicon wafer by applying this invention. That is, the element cambium 3 
can be sharply made thin by forming a wiring layer 201 , after forming the siUcon layer 200 of a degree 
which may function as a semiconductor device on stratum disjunctum 2 by the predetermined method, 

for example, a spatter etc. . . • • , j ..i. 

[0123] (Gestalt of the 4th operation) The gestalt of operation of the 4th of this invention is related with 
the electro-optic device containing the active-matrix mold circuit board constituted by arranging the 
element manufactured by the imprint method of the element concerning the gestaU of said operation to 
two or more pixel electrodes arranged at two dimensions. 

[0124] The connection diagram of the electro-optics (display) equipment 40 in the gestalt of operation of 
**** 4 is shown in drawing 5 . The displays 40 of the gestalt of this operation are electric field to each 
pixel field G. From the driver field 41, the scanning line Vsel and the luminescence control Ime Vgp are 
supplied to each pixel field G. From the driver field 42, data-line Idata and the power supply line Vdd 
are suppUed to each pixel field G. By controlling the scanning line Vsel and data-line Idata, the current 
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program over each pixel field G is performed, and luminescence by the light-emitting part OELD is 

controllable. . . ; 

r01251 In addition the above-mentioned active-matnx mold circmt is an example of the circuit m the 
case of using electroluminescence devices for a luminescence element, and other circuitry is possible for 
it. Moreover, it is possible when using a Uquid crystal display element also changes vanous circuitiy 
into a luminescence element. • • ^ j ^u*!. 

101261 Manufacture of the electro-optic device in the gestalt of this operation is performed with the 
application of either method of the imprint method in the gestalt of the 1st operation, and die method of 
the imprint in the gestalt of the 2nd operation. That is, the substrate which forms a resin substrate hke 
the gestalt of the 1st operation, and is appUed to an imprint after forming the circuit of a active-matnx 
mold including a pixel field on an element formation substrate is removed, or after making an element 
cambium lock form and harden a resin layer like the gestalt of the 2nd operation, the substrate 
concerning an imprint is removed. , ^ • ■ ^ \t. 't f*u- 

r0127] According to the gestalt of operation of **** 4, in order to apply the impnnt method of this 
invention to manufacture of such the active-matrix mold circuit board and an electro-optic device, the 
effect in the gestalt of the above 1st or the 2nd implementation and the same effect are done so. 
r0128] Especially when it is an electro-optic device using the active-matrix mold circuit board of a large 
area like a large-sized display unit, or it according to the gestalt of operation of **** 4, circuit structure 
can be prepared in a resin substrate thin to a final product, manufacturing the circuit board with a large 
area on a comparatively thick and strong element formation substrate. Therefore, both the requurements 
that conflict the time of manufacture and on a product can be satisfied as a thin product can finally be 
manufactured, performing manufacture stabilized without producing a crack and a fault to a pixel field, 
ro 1 29] Moreover since the circuit board which makes the structure the substrate formed by thin resm 
and a layer in a final product can be used according to the gestalt of operation of**** 4, it is possible to 
manufacture a sharply thin final product compared with the conventional curcmt board and a 
conventional electro-optic device. ^^^^^ ^ . , ^ ^, ... , ^ ■ 

r0130] (Gestalt of the 5th operation) The gestalt of operation of**** 5 is related with the electromc 
equipment manufactured by the imprint method concerning the gestalt of said the operation of each. 
[0131] The electronic equipment in the gestalt of this operation is constituted at least m preparation for a 
part in the circuit board formed by the imprint method of the element in this invention. 
[0132] The example of the electronic equipment in the gestalt of this operation is given to drawm g 6 (a) 

rm 331^ rTravyhig 6 (a) is the example of the cellular phone manufactured by the imprint method of this 
invention and the cellular phone 1 10 concerned is equipped with an electro-optic device (display panel) 
111 the voice output section 1 12, the voice input section 11 3, a control unit 1 14, and the antenna 
section 115. The imprint method of this invention is applied to a display panel 11 1 or the circmt board 

[m34f Drawing 6 (b) is tiie example of the video camera manufactured by the imprint method of this 
invention and the video camera 120 concerned is equipped with an electro-optic device (display panel) 
121, a control unit 122, the voice input section 123, and the television section 124. The impnnt method 
of this invention is applied to a display panel 121 or the circuit board built in. ^ \. ^ • 

[0135] Drawing 6 (c) is the example of the pocket mold personal computer manufactiured by the impnnt 
method of tiiis invention, and the computer 50 concerned is equipped with an electro-optic device 
(display panel) 131, a control unit 132, and the camera section 133. The impnnt method of this 
is applied to a display panel 1 3 1 or the circuit board built in. 

[01361 Drawing 6 (d) is the example of a head mount display, and the head mount display 140 
concerned is equipped with an electro-optic device (display panel) 141, the optical-system stowage 142, 
and the band section 143. The imprint method of this invention is apphed to a display panel 141 or the 

circuit board built in. ^ ^ - „ j 

[0137] Drawing 6 (e) is the example of the rear mold projector manufactured by the impnnt method oi 
this invention, and the projector 1 50 concemed is equipped witii an electiro-optic device (optical 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/14/2004 



Page 15 of 15 



modulator) 151, the light source 152, the synthetic optical system 153, mirror 154 and 155 mirror, and 
the screen 157 in the case 156. The imprint method of this invention is appUed to an optical modulator 
1 5 1 or the circuit board built in, 

[0138] Drawing 6 (f) is the example of the front mold projector manufactured by the imprint method of 
this invention, the projector 160 concerned is equipped with an electro-optic device (soxirce of image 
display) 161, and optical system 162 in a case 163, arid the display of it on a screen 164 is attained in the 
image. The imprint method of this invention is applied to the source 161 of image display, or the circuit 
board built in. 

[0139] The imprint method not only conceming the above-mentioned example but this invention is 
applicable to all the electronic equipment using an element or a circuit. For example, in addition to this, 
it is utiUzable for a fax machine with a display function, the finder of a digital camera, the pocket mold 
TV, DSP equipment, PDA, an electronic notebook, the lightning notice board, the display for an 
advertisement public notice, etc. 

[0140] The imprint method ****** coriceming this invention and the same effect as the gestalt of said 
ist operation are done so. That is, since it becomes possible for a glue line not to intervene between 
element nature stratification and an imprint substrate like before, but to obtain a very thin thin-film 
device, it is suitable to offer the circuit board which constitutes a thin portable electronic device. 
[0141]'(Gestalt of the 6th operation) The gestah of operation of**** 5 is related with the IC card as a 
suitable example of the electronic equipment m the gestah of said 4th operation.. 
[0142] The outline perspective diagram of the IC card in the gestalt of this operation is shown in 
drawing 7 . As shown in drawing 7 , this IC card 170 is equipped with a display panel 171, the 
fingerprint detector 1 73 , the external terminal 1 74, a microprocessor 175, memory 1 76, a 
communication circuit 177, and the antenna section 178 on the circuit board buiU in the main part 172. 
[0143] The imprint method ****** conceming this invention and the same effect as the gestalt of said 
1st operation are done so. That is, since it becomes possible for a glue line not to intervene between 
element nature stratification and an imprint substrate like before, but to obtain a very thin thin-fihn 
device, it is suitable for especially the electronic equipment that needs to be used as the very thin circuit 
board like an IC card. 

[0144] In addition, the imprint method of this invention is not limited to the above IC cards, but can be 
applied to the equipment which needs a thin substrate, for example, a bill, a credit card, a prepaid card, 
etc. 

[0145] . . X. ^ • 

[Effect of the Invention] Since the element cambiimi in which a thin fibn transistor etc. is formed is 
made to apply and harden resin in this invention and this is made into the resin substrate of an element 
as explained above, a glue line does not intervene between an element cambium and an imprint substrate 
like before, but it becomes possible to obtain a very thin thin-film device. Moreover, the room of 
material selection spreads and is [ that what is necessary is just to take into consideration an adhesive 
quality with an element cambium ] desirable [ hardenability resin ]. Moreover, since the glue line by the 
adhesives applied on the element cambium is used as a substrate which finally supports the whole ckctiit 
according to this invention, it is possible to manufacture a sharply thin final product by the conventional 
imprint method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

prawing 11 Drawing 1 is a manufacturing process cross section explaining the gestalt of operation of 
the 1st of this invention. 

[Drawing 21 Drawing 2 is a manufacturing process cross section explaining the gestalt of operation of 
the 2nd of this invention. 

[Drawing 31 Drawing 3 is a manufacturing process cross section explaining the gestalt of operation of 
the 2nd of this invention. 

[Drawing 4] a part of case where drawing 4 is the example of the integrated circuit concerning this 
invention, are a cross-section enlarged view a part when drawing 4 (a) applies the plan and (b) applies 
the gestalt of the 1st operation, and (c) appHes the gestalt of the 2nd operation - it is a cross-section 

enlarged view. ■ i.- 

[Drawing 51 Drawing 5 is the connection diagram of the active-matrix mold substrate concerning this 

invention, and an electro-optic device. 

[Drawing 6] Drawing 6 is the example of the electronic equipment concerning this invention, and, for a 
video camera and drawing 6 (c), a pocket mold personal computer and drawing 6 (d) are [ drawing 6 
(a) / a cellular phone and drawing 6 (b) / a rear mold projector and drawing 6 (f) of a head mount display 
and drawing 6 (e) ] the examples of application to a front mold projector. 

[Drawing 71 Drawing 7 is an outline perspective diagram explaining the structure of the IC card 
concerning this invention. 
[Description of Notations] 

1 Element Formation Substrate 

2 Exfoliation (Separation) Layer 

3 Element Cambium 

4 Glue Line (Solubility) 

5 Temporary Imprint Substrate 

6 Imprint Substrate 
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CLAIMS 



[Claim(s)] 

[Claim 1] An imprint method of an element characterized by providing the following A production 
process which forms a detached core in which bonding strength will become weaker if fixed conditions 
are given on an element formation substrate for forming an element A production process which forms 
an element cambium containing an element on said detached core A production process joined to a 
temporary imprint substrate through a junctional zone which can dissolve said element cambium The 
production process which weakens bonding strength of said detached core, separates said element 
cambium fi-om said element formation substrate, and moves this to said temporary imprint substrate 
side, the production process which apply resin on said element cambium moved to said temporary 
imprint substrate, harden this, and form an imprint substrate, and the production process which dissolve 
said junctional zone and separate said temporary imprint substrate from said imprint substrate 
[Claim 2] An imprint method of an element characterized by providing the following A production 
process which forms a detached core in which bonding strength will become weaker if fixed conditions 
are given on an element formation substrate for forming an element A production process which forms 
an element cambiimi containing an element on said detached core A production process which applies 
resin on said element cambiimi, hardens this, and forms an imprint substrate A production process which 
weakens bonding strength of said detached core, exfoliates said element formation substrate from said 
element cambiimi, and moves said element cambium to said imprint substrate side 
[Claim 3] Furthermore, an imprint method of an element including a production process which carries 
out the opening of the contact hole to said element cambium, and forms a wiring layer or an electrode 
layer according to claim 1 or 2. 

[Claun 4] Said detached core is the imprint method of an element according to claim 1 or 2 which 
consists of materials into which bonding strength between atoms or between molecules disappears or 
decreases by the exposure of light. 

[Claim 5] Said detached core is the imprint method of an element according to claim 1 or 2 which 
consists of multilayers. 

[Claim 6] Said detached core is the imprint method of an element according to claim 1 or 2 constituted 
with an amorphous silicon, silicon nitride, and one or more materials chosen from a group which 
consists of a metal. 

[Claim 7] Said detached core is the imprint method containiiig hydrogen of an element according to 
claim 1 or 2. 

[Claim 8] Said junctional zone is the imprint method of an element according to claim 1 which is Uquid 
solubiUty adhesives. 

[Claim 9] A manufacture method including each production process of an imprint method of an element 
according to claim 1 or 2 of an element. 

[Claim 10] An integrated circuit manufactured by the imprint method of an element according to claim 1 
or 2. 

[Claim 11] The circuit board manufactured by the imprint method of an element according to claim 1 or 
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[Claim 12] The circuit board constituted by arranging an element by two or more pixel electrodes which 
are manufactured by the imprint method of an element according to claim 1 or 2, and which have been 
arranged at two dimensions. 

[Claim 13] An electro-optic device which used said circuit board according to claim 12. 

[Claim 14] Electronic equipment manufactured by the imprint method of an element according to claim 

lor 2. 

[Claim 1 5] An IC card manufactured by the imprint method of an element according to claim 1 oi; 2. 
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DRAWINGS 



[Drawing 1] 

i 



(a> 




(b) 



(<0 




(«> 




[Dravying 2] 



http ://www4 .ipdl.jpo .go.jp/cgi-bm/tran_web_cgi_ejj e 



1/14/2004 



Page 2 of 5 



36 35 



34 



(a) 




32 ^33 



(b) 



} 



3 
2 
1 



(c) 




t t t t t f t t t -M^' 





<e) ^^^^^^^ 



[Drawing 51 
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[Drawing 6] 
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^jb^-f Urii. S i O. Si02. Si30 2J5^ 

03. L i 2 S i O3. C a S i O3. Z r S i O4. N a 
2 S i O^^iimiifhtl^o 

[0 0 3 8] mit^^^t UTfi. T i O. T i 

2O3. T i02^^-mifhti. ^^i^mit^mtx^x 10 

**Jx.tf . B a T i O4.. BaTi03s Ba2Ti9 
O20> BaTi50 2> C a T i O3. S r T i O3. P 
b T i O3. M g T i O3. ZrTi02s SnTi 

04. A 1 2 T i O5. F e T i O^^t^m^fhfx^^, 

[0 0 3 9] gf^bv^ywnjizr^ixi: LT«. Z r O 2 3^^^^ 
if ^tt. i>/i^=^>^mit^mt LTJi. mx.{^B a Z r O 
3. Z r S i O4, P b Z r O3. M g Z r O3. K 2 Z r 

[0 0 4 0] ^fcmm^^^-t^i^v =^>'xmf&'t^z 

C. PZT. PLZTv PLLZT. FBZT^<D^y 

E. ^mma^^wmmm^^^^Pcbx.'QS'x. -ch 

-co- (<$rh^^) . -CONH- (r^ K) , - 
NH- (-Y^ K) . -COO- (^;^x/V-) . -N = N 

- (r>/) . -CH-N- (^^y) m(nm^ {%(omM 30 

[0 0 4 1] zcDXo ^j:^mm^^un(OM.i^m t 
^i^, /-Ky>r^K, ^Kyr^K, /-Ky^i^^T^/i., .-Ky^ 

^/W;^ ^ y h (PMMA) , ;}f y :7:ii- u^-f-yv 

:7r>r K (pps) , >-Ky (pe 40 
S) . 3i7K^'>«J§t^/>s^}f ^ttSo 

F. ^J^ 

LT»1. ^J;tf^. A 1 , L i , T i , Mn, I 
n, Sn, Y, La, Ce, Nd, Pr. Gd, Sm* 

[0 0 4 2] ^<D^^ mmm^i^m^^^^xmrn-h 
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[0 0 4 3] ^JSIS«:^^^W^^T«^1--6^ 

[0 0 4 4] ^p>tc. mmmi:^mmt^htj:^i,(ot^ 
:Ltt^x^h^ ^mm<oi^nt\^x. iiELfc-t^^s/ 
m^n(Dm^^iD^\::x^mtLxmfi&i-ti^. t^,v 

[0 0 4 5] mmm'2,<r>w^\t. mm^m'^mim2(r> 

«fi. 1 nm— 2 0 /zmSSXfc6cO;JiSiff^ L< , 10 
nm'-2 /imSS'Cfc5(?5/55j:t)if^U<. .4 0nm'- 

Ctc< </^6-:&. MS^^J: t)»v^S^j8lg2(D^#/^ 

t^t^^nWit^^K>^>fii<tii^i}^hX^^^ /^ib\ fiM® 
[0 0 4 6] ffj^^ 2 

CVD (MOCVD. {S/ECVD. ECR-CV 
D^^ti^) . (MB) . y.^^y^V^^ 

(LB) ;^>^U — n-h. D— /Pn 

O 9 t 2 ^J.±.^mf.^t>^XW^f^'t^ ^Lh^X^ 6o 

[0 0 4 7] «»j;ttf. mmm^Ko^^m^T^fV-yry^'^ 

V=^> (a-Si) (Dm^i^n. CVD. 1#ic:{gJECV 

[0 0 4 8] ^fc. mmm2^yju-^yi^m:ix^±y 

[0 0 4 9] mi (a) 

f^-fc^^eW<^ LfccprB^S^SSl ^f'JSIg2(^FB^l;i^ 
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(0 0 5 01 z(D^mm(DmfSi^-t. ^<r>i^m^jt-cxm 

P«1®C0*a^^ UT«. m^^. Pt. Au. W, Ta. 
Mo, Al, Cr, T i^tcn:itlh^±^^t-r^^ 

[00 5 1] ^fm<omw't^ ^(z^^^ewt-iSDTii 

H^^^ne. ii^fl. 1 0 nm'-5 /im^igT^fc^cT:) 
[0 0 5 2] ^fm(nm^-)5^h LT«. IHJffllJi 2T*m 

^?i\.tL^m(r^i5\k'hmm^mx'hh. ^WiMn.. -mx 

[0 0 5 3] >roiiJg|l^2c^±[c. ^■T-^i^'&tf^ 

6 C <^ J: J9 ^43i: LX^^tg-T 5lHlli§(7)*i5^r-$3ofc !9 
[0 0 5 41 *^B>g«r*5V>Xri. ^^fl^J*g3tw 

mtz.'Tw&cxnmm^i^^wkx.xt^h. w<^)ffl{jt*#<sr 

[0 0 5 51 ^<n^btmmm^(f:>mt\.x. tft(d 
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[00561 ^xi^%m(n>i^mx\t. m=f''m^m 3 \zm 

BS h^>'v>x>5?^^d6XJi^j?!c-r5t>co^i-^, -f/j^ib 

^^?I^^^3H. gii (a) '>y=i 
^^bBS^offiJgig 3 1 . T^Wkt"^ K-:/$tifcy->^ 

10 3. y-hgEia]K3 4. ^rp^$feiS^Hi3 5. y~>^ . 

>r i^(omm. 3 6^ j: oXlt^S^ti^SIMh^^v^;^ 

^T^exXV^6o 

[0 0 5 71 SI 3 ic. 3 om3§:*&<i: LX. 

[0 0 5 81 ^-r. 113 (a) ^-7-?^^ 
i O 2^^«Q$ii:XTtfi^X$)5;te;^g 
3 1 ^Mfi^'t^o S i o 2BI<^?f^^:^^<^ Lxn. 
co:fyfe.J»Jxi*^. ^^x-^fb^^+eit^ft (PEcvD 

a) "^i&B^it^^mmmm (LPCVD&) , >^/>'5/i5^ 

20 V i^ym^(D^mmmm^-mifhn^^ m^\^. pec 

VDfe^?IJffl-r6C<^(;iJ;«9ff^ 1 /xm(7)te,^g3 1^ 
m^-r^. »cv^X4^^53Jco;6rfe. «aj;tl^ L PC VDj^^SrS 

fflLXv-y :n>'ji3 2^JfM"t*6o wOv'yn>'g3 2 

[0 0 5 91 iSfelc, IDS (b) S i O2 

-r^D hn^-^qftPECVDfe (ECR-CVDfe) . 
¥fT^1SPECVDfe. ^3^c:«LPCVDj!fet;iX?^^-r 
30 60 

[0 0 6 01 113 (c) Bf^(0>!f 

:^^-r^C^iCj:oX. y-hgE«t^3 4<^fl^^i-^, -^e 
LXCCOy- hBei8|]K3 4^-^>^>5^ ^ bX. K:h-^fc 

^>^^$tiyh'>y =»>g3 2lc:y— >^/Ku-f 
^ir^/i-^acS:. y-hgBi»^3 4JC^LXeBS^6lj 

40 ^^i^Tc^cb uxy (p) ^ws'&<omm. 

m^VZlX 1 0 1 6 cm~2co^8ax*y->^/Kl^>f > 

;tJ^Xe C 1 ^^^v-'^l-— if^0S,^:r.j^;/i.i^-^g2 0 
0;Ci^^4 0 0mJ/cm2mSX^BS.#^■f-6^^ 2 5 Ot: 

^^f> 4 5 o'x:um<o^xmmm'^ c <h tc: j: t) . 

[00 6 11 »ci-. El 3 ( d ) {ZTT^-tx b h*6 
^^3 3*3j:t/y- hBE«SJK3 4cojigDl^. 0f^o*- 

fc. ^J;if^PECVDifetCJ:f?*?)5 0 0nm<DS iOg 
50 ^XSF^Jte^S 5«rfl^^i-S, y-;^/Ku>r 



u 

[0 0 6 2] ^M.(Dj:mx-m^w^j^m 3 \z.nm h ^ v 
[0 0 6 3] m\mm2\:i^i.xm:\ihH^T^m 

0 nm'-'S MmSST*fc6(?5;05^!?^ L< . 4 0 n m~ 1 

-^^ ^^—'yBi^V5±m<D^<))rm\ BLit^mt\^x 

l&Um^mmrr^ :iti,x^ 60 
[0 0 6 4] /^:Jb\ f<j^g^5^g|Ufc^Xrt>^T'?i^^^ 

[0 0 6 5] mi {h) ICI^-^J; 

[0 0 6 6] mmm:A(ommm t lxj^. ^gflc^jstts 

x^fmmm(ott^m^mti.xn. tk. ry^ri-zK r 

[0 0 6 7] :^mm(owm\zii^\^^x. mmmA^mm- 
[0 0 6 8] :i(Dmmm(D±f&^w^t\^xn^ 

m\^^fz.^i^^i^:^y V^-'r^>'^m^ Hi»Jfe^o*ife 
^.^v^xfTpC<i:?!iSX#'5o 
[0 0 6 91 ffite^fflSffis^^g 

((7)^^^?i5^^3) <bffite^S«5 



(7) 2003-142666 

12 

[0 0 7 0] m^. mi (c) »icoS 
i»jaiS2ic^^ttXv>6;^;'^^«cai^?^. *?>{w«fig#^ 

m,m 3 fiiRte^sffi 5 \z.m^ $ n 60 

[0 0 7 1 ] c-x\ T:/U-i/3 v^ji, ^.^^^K- 
^'g^/55^^$tiXicS:Wi--5ci<!:$rV>v\ ^tc. fHl^@2 

[0 0 7 2] mmm2tmp%mm^^\:.^t\ ^mmm 
20 Lx. M*f^n^5fe<oas, sas. ^ijii^^^^co 

[0 0 7 3] fi^*f-r^*i:LX«. IHI«iJi2|cJlP^PBi 

m. Mcmm (am. ^m. ym) m^mifibtt^. 
[0 0 7 4] t(D/j:f)^xh. mmm.2(Dmm (Ty'i^- 

30 -i^^-b^xh^. m^mf^mmi^^i.xmmm\zm 
mtf^<yi^^^^mM i^xmmmxmm^^{:imm%:± c 
^"^^(Dizmmx^^^ ufc;5Sox. i—^—^(Dys,m 

:itt^x^^, 

[0 0 7 5] Z<Dl^—f^^^^:^^:^u—fmmtl. 

ArU~if. 00 2^-— 1^. COU— tf, He-N 

40 [0 0 7 6] Z(DU—^^^tLXn. S:^ 1 0 0 n m 
--3 5 0 nm^#-r6 tf-3t/JW^ Ll/\ w(7)J;5 

[0 0 7 7] ±^(D^w^mtciru—^-^t i.xn. 

X#;^;^ (Ar, Kr, Xe?i^) y (p 

50 2. HCl/j^if) ti:m^^i:>'^fci,(Oi:m\^^^:it{C 
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ttf^X*^^ (XeF-=351nm, XeCl=308n 
m, KrF = 248nm» ArF=193nm)o 

^^ztt)*-x^. x<^xmm't^mm^m^s^m^m 

[0 0 7 81 fe^VNfl. ffJSI^2(c:. «HJx.J^;5f;^jfettl. 

^^t. ^mm(Dmmit^&:L^^x^m^i±^^K.^m 

fig#t$tt6 1f-^(^»cefi. 3 5 0;J)>^ 1 2 0 
[0 0 7 9] CCOJ: YAG. 

[0 0 8 0] ^/c. fi^l^^neu— i?'3fe<^:^^/^^-^^ 

10-5 0 0 Om J/cm2ga^-f 5O;05$^^L.< . 
1 0 O-'S 0 Om] y cm^mmt't^(0:^>X^tiJi^ L 
V>o */c. fiB,*f^P«1li. l — lOOOnse cU^t-t 

^(D:^m^L><. 1 0— 1 0 0 n s e cSS^i"^<?:>/5i5 

[0 0 8 1] u—fyt^^itm^ti^mMm-t^ t<Dmm 

mM:^\^n^ mmm2{cMi.mmj::^\^{zmh'r. mm 
m 2 \cn i^m^nmmm Lfc^fsj -cfe o r t <t v 

[0 0 8 2] ^fc. ffjgilg 2 (^®a^\BS,W5fc(7) 1 \B\(Dm 
fRl--'@Fft-2lHlJ^JiBS,^UTt>J:v\ ^/c^^a 
[00 8 31 **5. ifiaiS 2 ^]Sii Lfcfi^#t5fe;5S^^tc 

mmm2±{c^i^^/u (Ta) ^(osaaiL/c^^FBis 

«6,m^3 l^*rBlgi:LT(D^tB^#i- -5J:p(c?^^L 
[0 0 8 4] t^id^ i'J^Lfc^^?^^S3(DS«iJtC«, 
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mmm2<ommB.^tmm\^x\.^^m^fi^h^ . ^ti^ 

t^. ^^^?i^^g3;5^^5^gt$tt/cS«l(D^ffilc#*L 

tLmmM2h^ :Lfitmm(o:)jm\^x.->x^^-rh:it 
t^xt. :Lfi\:ix.^xm^m^mwLi^nmm (yf->f 

\^^^^:Ltt^xt^^ 
10 (0 0 8 5] ^ir. (d) ir^-TJcplc:, 

it. Wim.^^}^\^^r)mt^^xmmmm.Q^m^^-rh. 

[0 0 8 6] :L<omm^Ptt\^XVX. 

tLn2m^±^m^i.xm\^^^zti}^x^^o mm<Dm 

[0 0 8 7] «J!iS«6(^«-3|s|.«, m^m^$ixfj:\*^ 

[0 0 8 8] \^fcr>^x, m^m^ms(r>mf^m(Dm^ 

MS^ Tmax tl^tz^^. «J3&* 6 <7)^^^3(S(. <i: U 
T. ffite^^ (Tg) ^yh««C{b:,fi;d5TmaxJeJlTOti<^ 

(T g ) ^ fc:Ji^>fl::.S;5(5i^ ^ L < 8 0 0 '^CJ^ 
T. J:!P»^L<«5 0 0t:J^T. $?>{w»^b<(i3 
2 0rUATc^*t3|Sfx-«^t-6 C t r-X^ 6o 

[0 0 8 9] w(^j:5t-. mmmmeiatiKmi^x^u 

7^%:Mf^X^^ Um^^\^±^^^Zti^'^X^^(DXh 

So 

40 [0 0 9 0] mm&me(Dmm^^i^ti.xi^. 

nm<om\^^:^9:^mmxn'^h^fj:\^^^^fj:mtiti 
^fimm.^mxh^o t^ox. *^wjc:^v>x. -^m 

[00 9 11 COJ:5/«c«JI&StR6(^)J^^«-3|s|.a:UX 

50 ^m'^^mmtm^L\^\ ^fmmtLx\^. 
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S'&ft:. ^^^l^V-g^Kt^^/^^a-^^*: (EVA) ^CO 

u^-, 7}?y K. 4^y-f ^ h\ TKy r ^ K>r ^ K. 
y;«7-4fj^^- .-Ky~- (4-7^^/v^>'x^^- 1) , 
r>f:;?}-y-7-. y/u5^«jii. zKy ^^5^ y u 

-h. yy^-;:^^uv*fi'g'<*: (AS;^flg) . 

v^air/^-^^^uv^a-g^flc, ^y (evo 

H) . >Ky ^^U>xU:7t^ h (PET) . TKy^" 

^UVxt-^^^U— h (PBT) . /J^y V-^ 

xi/:7^u— h (PCX) ^(DT^V T^y^— 
x/K Jjf y ni'-T^y^v^- h V (PEK) , y T^/uoi 
— 7'>'V^h>' (PEEK) . ^V^—'r/i^^^ >Ky 
Tir^— (POM) , ^]) yzxi^u>^:^^i^ h\ ^tt 

y :7:r::=:U>;*-:3j.V^ ^ VTV l^—h. ^^^^ V 

^:^'r)\^ (?SSjKy-^-) . ^Ky 7^ h^y'/WTl-Drc^u 
V. /i?y :7 5/{bt^^^yy=V. -?:<^te:7iy^^l^flg, 
u-v*. Jj^y :^u:7^^^, ^yjBl^tifc'^/ws^. 
i^^v^> yym^J^lh. iSlS{t:>Kyrii^u:x^^<7)^ 

'>y=i-^^^ai, /Ky^u^j'^^^, ^^cfi::^^^^^ 

(«;t(^2^^Ji(7)ag«s:^ LT) ffiV'v^ C ^ 
[0 0 9 2] i5'7:^Vih\^x\X^ ^^m.iS'yy^ 
7;^. :^y^lj»c;«f7:^. ^ (r/^;<7y) /^y 

[0 0 9 3] ^jfi^«J?^c^S«/^^5^^g'TrS^^i^XV^-5(7) 

[0 0 9 4] fi.u ^^mmtw^mf£^m<DL.^i^^ « 

[0 0 9 5] mmmme<Dm^n. mm<omitm(om^ 
jt^cfcm^\^m^^tih^K mx.i^. so^m-ioo 

0 A/maai--r6C<b;55ff^ L<. 10 0/im-'4 0 0 
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[0 0 9 6] fj:^. mm&^e UT. mmum^-^mi^ 

[0 0 9 7] lai (e) JC:^"fJ:5«w, ^^JK4 

10 ^j) iwj:or^ft?L. um^mms^m'^mi^msni^h 
[0 0 9 8] &.±<Dx.m\:ix^. m^f-mf^mMf^t 3 \zm 

Jl. ?l^^B^^^^EL>''^^/ucoSf3txm«-3gffl1-'5*'&- 
[00 9 9] 'rti:ioib:^mm(om l coHJgcDfl^^tz: j^tt 

^m(DTmmmtf£^mmm^(Dunti^xnm'T'mf^ 

[0 10 0] *mi<^llife<D?^®{::j:nf^. 

^9yi!7 "^^^mm^^ c 6 c ^ < Lfc 

[0 1 0 1 1 ^T^c. uM(Dm^:bmxn^mmmm^^ 
mmM^xfi&*)^iD^x\^^tct:i^^ ^m\<omm<ow^ 

40 ?L^mWLt\^xmm-r^:it\z,i.fz.(DX\ ^^(d^^:^ 

So 

[0102] (n 2 confficD^^) *^p^(7)is 2 (Dmm 

[0103] m2 ( a ) 7!?^l^(il ( e ) 
50 (XS) «:^LTV^So MIE^K^Uffit^Jgffiirm-t- 
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10 10 4] ^-f. 02 (a) {Z7jki~X^{Z^ 

(ommti^(Dm^m^m& i <o±{zmmm 2 a^mf&^ti 

(a-S i) ^^ffi-r^C^^SS^fgT^b'So 10 

[0 10 5] z<Dmmm 2(D±\z^ nmhy>>^:^^f£ 

[0106] ^feCi, m 2 (b ) t^^i-J: 5 
S3±O^ffilCfS#:(^)^^yL(i3fefiS^b14c;0«}JigMi^>^i^ . 20 

mmmi(omm(r>mmxmmi^fct^fox^y)^ m 
[0 10 7] mmmme(Dmm^mm'^m^(D^mz-D . 

[0108] 2 ( c ) ici^-f J: 51 

(7)fiB,t^t;lov^T^i. MIEl|l<7)^5Eo?^SX*|^PJLfc^ 
[0 10 9] m^. 02 (d) d^fJ: m^fl^i* 

m3(oTmm(D^mims i^^<^-^i^^Lxm^n2 40 

0 — 3 0 /imajS<30^CO='>'^5^:?^ h^^—zi^^mQ-r^o 
[Olio] mz. m2 (e) IR^Jg^ 

o7^mmi.x^<^-^:yi!fLxmmmm'^. <^^mm 
[0 111] z<Dx^\z^ m2(omm(Dmm\:ixti^^ 50 
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[0 112] /jrib\ El 2 (d) 43J:t>' (e) t:i*5tt6^ 
[0 113] ij^lc, if^%2(0'mm(nwm\z^^\l. 

^^w^X:t^mmt LxmmLx\^^^(DX\ ^^<om 

[0114] (US (ommtDmm) 3 (T^mscoji^ffi 
ji. Mm^mm<r>mm\z^.^m^jjm\zxoxmm^ti 

^^ffldlSSXfe 19 . lHlKSSX*5 6o 
[0 115] *^ffico?|^«iir:fc^Jte«ffiIeISStt. 

J: oX?l^fiJc:^n-5 L S I Xfc 
5/^RAM{Cgi-t-6. [114 (a) \:i^mm(7) 

MM{zm^mm^^(D^mm^. m4 (b) \zmi(Dm 
m(Dmm^mmi.tim^(Dm4 (a) (OA-A-ei»TDi(c 

^^ft-s-^i^rffiii^^^iii. (c) {:im2(Dmm(Dmmt:m 

[ 0 1 1 6 J 1^ 4 ( a ) \:i7f:-rX 7 ^|g*ffl(eIK 1 
oofl. u— 1 0 1. r Ku;^>'^iy:7r 1 

0 2. — ^1 0 3, 17— K K7-r^^l 0 4, T K 

U;^y^5/:7T 1 0 5, ^J7^=i-t^l 0 6, ^iilS^>;>f5/ 

^10 7. XmtJlB]^ 108. 25.t>*^J^®lHl»§ 109 (D^ 

':^^y^^mx.X\i^ho #:/o.y^{r|i, ?fMh^Vv> 
;^^5'^*'iL-<b-rSlHlK;i>?^^$ttXiQl9, ^v^(7)>^P s/ 

^^ttXV^6, 

[0 1 17] [114 (b) (i. Miem 1 c^^jfeofl^ffi^ii 
ffi uxKit uxs^^aiuK 1 0 0 ^mm\^t:.m^(om 

mmuetmf^^fhx\^^^, ^^?]^^g3ji, r^^/^ 

e y =1 2 0 0 , #^(7)^^^g£acOg«}g;ii5?i^^ 
^Md^mm 2 0 1, 43 J;r>*J:®^{^M-r5yhd6(D(^^ 
g2 0 2^;0>?l^^^nXV^6o 
[01 1 8 1 201 ICfi, l> 210,^ 

«cffl«2 1 U >5^-hite»^2 1 2, ^-h^mm2 1 

3, sr^i^.m^2 1 4, ^mMmm2 1 s^icjcoxih] 
mx*w^fS.^^x:h^^ 

[0119] ^mm 2 0 2 . sEiig 201 ^^m-r^ 

fz^comxh^. mico^JScofl^S^fiJfflLfcS^, a 
«W5iS«TSOMJ|gS«6 JioXmS-^-SfcJC). 
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!9. ii:<?^5fiKi-'5i^^s^s/j;v^ 

[0 12 0] E14 (c) fi. mmm2<Dmm(Dmm^m 

mmxh^. '>y ='>'e2 0 oxt/Ej6ftg2 0 ltrov^ 
xn. m4 (b) i:i^«tcfl^^i-6o /c/cu 

[0121] ^timmm 2 (Dmm(Dmmxwim i^tcx 5 
tw, gEj^^2 0 1 {^mn^^mnmm2 1 5(D-n^tz 
f^^g(5^. s#j(^^«gE«i^ 2 16 ^mn^zi t •h'^m 

[0122] u±. ^m3(Dmm<r)jf^m\:ixtii^. mm 

sasTji. =':y^^^^±\z^m(om'^^mf^\^x\^^ 

-r^fcfc^^. ^mi^mmt\^xmmv^^nm(7^i^ 
mmm 2 ±\zmfi^ i.xf)^hnmm 2 0 1 ^mf^-r^ r t 
[0 12 3] (m4(Dmm<r>mm) ^^m(Dm4(omm 

[0 1 2 4] His jc, :^m4(Dmm(Dj^m\^^n^m^ 30 
(^:^) iiB4 oog^jg^ia^^-r, :$:mm(Dmm(D 

>-v^;^^T l'-T4^^;tTlf^^nTV^5o K^-f^^ 
®«4 l^i^bfi. ^S«Vsemt)5^3t;*J^aVgp;05# 

f^. X — ^j^ I data*5j:t/S;aillVdd;55#ilj^®^gcGlc: 
[0 12 5] ±mT 1^ ^ h V ^ :^m\Bl^ 

[0 12 6] *lljS(^?|^ffi|:iiott6m^7t^S@(DS{3g 



(oiB\^^m^mf^m^±\:imf^i.x^^^. mi(omm(D 

[0 12 7] *^4<o||JS(0?^ffit^:j:ttf^. 

mm 1 ^tinm 2 (omm(Dmm\^^n^^mtmm(ot^ 
[0 12 8] m^i. ^m4(Dmm(Dmm\^^ti\t. ±m 

mm-±^y^^m^mm(om^^^^mw-<xm±^i: 
^T-ji^^sfe_bx*fTV ^t^t^ h . ^mm^n \:i\tm ^mmm 

[0 12 9] ^/c. :^m4<Dmm(owm\^^fi\^^ mm 

[0130] (MS <7)^j66cofl^^) 5 (^^HJfiiDfl^^ 
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